1. Amulti-waYclongfli optical disc oojuprisiug; 

d bubiilratB comprismg at least one information record layer on which optical 
5 signal nnnsistmg of at least one wavelength light beam compoiuonta is rccoidcdby 

modulating the layer* s transmissivity for each of said compoucutb, wherein 
the infonnation layers located within tli.c fucal dcspQi of a objective lens forreadins 
The disc when iha disc is being read; 

a reflective layer on the substrate to reflect the modulated optical signal; and 
10 a protective layer on the reflective laycar, 

2, The mnlti-wavelength optical disc as in claim 1 further comprises a photochromic 
\snper-rcsohitinii niask layer sandwiched between the substrate and the reflective layer, 
the photochromic snpcr-rcsoJation mask layer comprising hi^^-order uon-linear 

IS photochromic materials; wliciciu all Lht: information layers and the masic layer locateci 
wiitdn the focal deplli of a objecrivc^ len^j for reading the disc when the disc is being 
read. 

3. The multi-wavclcngth optical disu aij in claim 1, wherein the information layer 
20 comprises photochromic materials. 

4, The multi-wavclcngth optical disc as in claim I, whcAeiu Uic information layer being 
prc-stampod with iiifuiiiialiun pits. 

25 5. A multi-wavelength optical disc comprismg: 
a substrate; 

at least one lecoidiuM layer on the substrate, wherdn siad at leasf" one 
recording layer cnmprising at least one kitid of photocbromie material, said 
recording layers being orderly arranged one by one on the substrate if there aic 
3 0 more than one recording layers, and said at least one iccunling layer located within 

(he focal depth of a objective lens for reading or writing fhe disc when the disc is 
being read or written; 

a reflective layer on the recording layers to reflect the light signal 
transparanccd from the recording layei, and 
35 a piTjiccLive layer on tlie reflective layer, 

6. The multi«wavelength optical disc as in claim 5 comprises one recording layer 
comprishag the compound of at least two Idnds of pholuchromic materials- 

40 7. Tlie multi-wavelengfh optical disc as in claim 5 wherein at least one of said at least 
one recording layer comprising the compound of at least two lands of 
photochromic materials. 
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8. The mnlti-wavelength optical disc as in claim 5 whcrcm said at least one iccurding 

layer cornpxising the compouud of oiganic compound uf spiropyian, sp irooxaziaie, 
rul^idc ur azo, or Uie mixnire thfireof, 

9. The multi-waYeleiigtli optical disc as in claim 5, ftirthcr comprises a pliolucliromic 

supcr-rc3olutioii mask layer, and at leaiii one of said recording layer(s) 
sandwicbed between the photoclironiic snper-rfisnlnhon mask layer and the 
reflective layer; wherein the rccordiiig layers and the mask layer located withiT) 
10 the focal depth of a objective lens for reading or writing the disc when the disk is 

being read or written. 

H). 'Vha Tnulh-w;ivelength optical disc as in claim 5 wherein said photochromic siipcr- 
rasolntion mask layer comprises organic compounds uf bpiropyran or 
15 spirooxannc or fiilgide or azo, ui die uiixLuie thereof, 

1 1 Thp mxilti-wavelength optical disc as in claim. 5 wherein ths thickness of said at 
least one recording layer is between 5nm - lOOOnm. 

20 12, A apparams for writing signal to a mnitt- wavelength disc, the multi-wavelength 
optical disc comprises a recording layer on which a multi-wavolcngth optical 
signal has been recorded, and a reflective layci un said recording layers; said 
appaxaluii comprises: 

at leasr one monochromatic light smirre, and each, one of said at least one 
25 monochromatic Ught soxirce generating light beam with different wavelength; 

a light beam combiner optically coupled to the light sumuc fur multiplying the 
light beam Hum said ai least one raonochromaiic source to a coaxial parallel light 
beam containing all said ditierent wavelengths; 

a beam focalizer optically coupled to the combiner for having the coaxial 
30 parallel light beam focussed on all said lecoidiug layers located within ihe focal 

depth, said muW-wavelengtli signals recording layers h^ing recorded on said 
recording layers. 

1 3- The apparatus for writing signal to a multi- wavelength disc as in claim 12, wherein, 
35 said beam cumbiner comprises a prism for superposing the collimated hght beams 
from said at least one monochromatic resources to a coaxial parallel multi 
wavelength beam. 

14. The appaialus fur writing signal to a multi-wavelength disc as in nJaim 12, wherein 
40 said beam focalizer further comprisRS at least one objective lens, the recording 
layers of the multi-wavelengdi disc being within the focal depth of said objective 
lens. 



1 5. A apparatus for reading or writing signal i-ecoidcd un or lu Ihe multi-wavdength 

disc compiisiiig: 

ar icsis^ rmfi monnrhrojnahc light source, and each, one of said at least one 
5 naonochromiitic light source generating light beam witihi different wavelength; 

a light hcam combiner optically coupled lu llic li^ht fiiuurue for multiplying The 
light beam fiom said ax least one monochromatic source lo a coaxial parallel heht 
beam containing all said dififexent wavelengths; 

a beam focalizcr optically coupled to the combiner for having the coaxial 
10 parallel light beam fbcusscd on edl said recoiduig lay ej s uf Ihc disc located within 

the focal depth of the beam focalizer, said multi-waveicngth signals recording 
layers being recorded on said recording layers; 

a beam receiver optically coupled to the disc for receiving the coaxial parallel 
liKhl beam reflected by Ihe r^ectiye layer; 
15 a beam spliticr optically coupled to the beam receiver for sph'tting thfi rerftived 

coaxial parallel light beam from the beam receiver to monochromatic optical 
signals with different wavdcngths; 

at least one optical detectoi upUcally uuuplci U) the beam spliLter for deteciing 
the split monochromatic optical signals, 

20 

16. The apparatus as in claim 15, wherein said bcsiTn oombincr comprises a prism for 
superposing ihe collimaled light beams from said ai least one monocbromaxic 
resources to a coaxial parallel multi-wavelength he^sm. 

25 17. The apparatus as in claim 15, wherein said beam focalizcr further comprises at least 
one objective lens, Ihe recording layers of the multi-wavelength disc being within 
the focal depth nf said objective lens, 

18. The apparatus as in daim 15, whcrdn said monochromatic lesomce uuinpiibcs a 
30 coUimating lens for collimaiing the light beam from the monochromatic source. 

19. The apparatus as in claim 16, wherein said prissm is a dispersing prism. 

20. The apparatus as m claim 19> wherein said dispersing prism is a dispersing prism 
3!5 warige, nnmhming the vanous monodaromatic light beam with different incident 

angle to a coaxial parallel light beam, 

21. The apparatus as in claim 20. wteein the vertex angle of the dispersing prism 
Wftrigemftntinned iflhetwftftn Ifl*^' and 70'° . 

40 

22. The apparatus as in claim 21, wherein the dispersing prism comprises quartz glass. 
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7S. A mftlhnri tbr writing a optical signal to a multi-wavelesagtb optical disc, the multi- 
wavelength optical disc comprising a multi-wavclcngth rccordiii^ layer comprising 
vaiious pliotochomic uralciials, and artsflective layer on ihcnijentioned recording layers^, 
the recording layer locaied within llie focal depth nt a ohjftdive lens for fooissing the 
5 signal on said recording layer; said metliDd comprises steps of: 

modulating each light sources based upon the signal to be wdtten lu the disc to 
generate several light beams with diflcrcnL wavelBngfli, the iniensity of the light 
beatns being above ihe photochromic rhrcwhn Iri of the pihotochroniic materials when the 
beam reacics the recording layer of the optical disc; 
10 combining said light beams to one coaxial parallel light beam witli dilTcrLiiL 
wavdcnjilh components; 

adjusting the objective lens to have the recording layers of the disc located within 
the focal depth to focus the coaxial paraUel hght beam with different wavd 
recording layer, 

15 wriliiis Ihc uplicul S3{?ial lo the recording layer, wherein each component of the 
coaxial parallel light, hftfim with different wavelength components writing 
corresponding signal to tlie layer of the optical diac 

24, The ijicdiod as in claim 23, wherein the steps of modulating each lighr source is ji 
7,{\ mnltistfigfi mnflnl;^tTOn method. 

25. A method for reading the data stored iu a uiulLi-wavclcnj^th optical disc, the 
midli-wavelenKth optical disc comprising a multi-wavelength recording layera 
comprising several kinds of phntochrnmin mfiterials. and a reflective layer on the 

25 recording layer, tlie recording layer located within the foced depth of a objective lens for 
focussmg the signal on said recorditig layer j said method compiiscii sLcpb of: 

generating cunslanl several lighx beam^ with different wavelength by several light 
source, ihe mtensity of the beam being below the photochromic threshold of the 
photochromic materials when the beam reaches the recording lajrcr of the optical disc; 

30 combining the light beams to one coaxial tjaiallel lijiit beam with difli^ent 
wavelength components; 

adjusting the objective lens to have the recording layers of the disc located within 
the focal depdi to focus the coaxial parallel light beam with different wavelength on the 
recording layer; 

35 modulating the coaxial parallel light beam by the recording layer tn a mndulateci 

multi-wavelength coaxial paTaJlel JjgW beam, wherein different layer modulating the 
components with a corresponding wavelength; 

splitting the modulated multi-wavelength coaxial parallel li}?hL beam with difTereni: 
wcLvclcn^ili compuiicals to scvj^ral single-wavelength light beams. 

40 delecting said several single-wavelengtb light beams. 

26- The method as in claim 25 further comprises a step of reflecting the modidated 
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multi-waveleiigth coaxial psarallol light beam. 
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